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Elements of Static Strength 
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Fig. 7.1 Straight bar with end load. 


the load W gives 

dM h _ 

dW x 

Substituting the results, Eqs. (7.1a) and (7.1b), into Eq. (6.10) yields 
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(7.1b) 


(7.1c) 


COMMENTS ON ANALYSIS 

Equation (7.1c) is easily recognized as the standard formula for a maximum de¬ 
flection of a cantilever beam of constant cross section. It is noted that the term 
flexural rigidity , El , can be taken outside the integral sign before the integration 
is completed. As a rule the modulus of elasticity is considered to be constant, and 
therefore it is practically never involved in integration terms. The moment of iner¬ 
tia can, however, vary along the length of the beam and in such a case it must be 
included in integration. 

It is well at this point of the discussion to review the character of variables 
involved in a problem using Eq. (6.10) in stress analysis and design. In elementary 
studies of beam deflections, the student is accustomed to think of the term x as the 
only variable involved. The external load W is considered to be constant, and hence 
the bending moment is directly proportional to x. Although this relationship does 
not appear explicitly in Eq. (6.10), it must and does enter the detailed expression, 
as shown in Design Problem 7.1, and the integration is carried out with respect 
to x. Hence, the term dM/dW is only an intermediate step which helps to avoid 



